By John Peabody, Riti Shimkhada, Stella Quimbo, Jhiedon Florentino, Marife Bacate, Charles E. McCulloch, and Orville Solon Financial Incentives And Measurement Improved Physicians' Quality Of Care In The Philippines ABSTRACT The merits of using financial incentives to improve clinical quality have much appeal, yet few studies have rigorously assessed the potential benefits. The uncertainty surrounding assessments of quality can lead to poor policy decisions, possibly resulting in increased cost with little or no quality improvement, or missed opportunities to improve care. We conducted an experiment involving physicians in thirty Philippine hospitals that overcomes many of the limitations of previous studies. We measured clinical performance and then examined whether modest bonuses equal to about 5 percent of a physician's salary, as well as system-level incentives that increased compensation to hospitals and across groups of physicians, led to improvements in the quality of care. We found that both the bonus and system-level incentives improved scores in a quality measurement system used in our study by ten percentage points. Our findings suggest that when careful measurement is combined with the types of incentives we studied, there may be a larger impact on quality than previously recognized. C onsumers, payers, providers, and policy makers regularly express concerns about low-quality health care, 1 prompting an ongoing search for new ways to improve the quality of care. 2 Unfortunately, at least so far, this effort has not met with much success.
Pay-for-performance is perhaps the most commonly used or widely considered incentive scheme. [3] [4] [5] [6] [7] [8] [9] Under pay-for-performance schemes, financial incentives are given to providers to meet certain performance standards. These are usually process measures, such as following evidence-based treatment protocols or population outcome targets-for example, the proportion of hypertensive patients who are adequately controlling their blood pressure. Other financial and nonfinancial incentives, including system-level rewards such as budget increases, individual or group feedback in the form of peer comparisons, and public recognition have also been used. [10] [11] [12] These different types of incentives, which link individual and system-level rewards to measures of work performance, appear to be associated with only modest improvements (or none at all) in quality of care and patient outcomes. [13] [14] [15] [16] [17] Moreover, even the most rigorous pay-forperformance studies have been plagued by selection bias, wherein providers who adopt the incentives and participate in the studies may well be the ones most likely to respond and improve their clinical practice. As a result, the studies may give an inflated sense of the effectiveness of the incentives in improving provider performance. 14, 15, 17 Without accounting for this selection bias and other shortcomings in study design, the benefits of an incentive program aimed at improving clinical practice can be incorrectly interpreted, leading to either failure to adopt policies that might lead to real improvements in quality, or, at the opposite end, adoption of policies that are ineffective and costly or even have unintended consequences. 18 A second challenge in evaluating pay-forperformance strategies has been the difficulty in finding measures that are impervious to "gaming," which occurs when providers focus on improving only in areas that are being monitored in order to give the appearance of success, while neglecting other (unmonitored) aspects of quality. Gaming is particularly problematic when measures of performance are too limited or narrowly defined. 19 Finally, many incentive performance studies suffer because different facilities treat patients with varying health status or different health problems, or receive revenue from payers with different payment structures and incentives. The presence of variation in case-mix or patient health or of multiple payers makes it hard to control for the effects of such differences on performance and hard to interpret comparisons over time or across facilities. 20, 21 We had the opportunity to overcome each of these problems in the Philippine Child Health Experiment, known in-country as the Quality Improvement Demonstration Study. In this study we experimentally introduced two incentive-based policy interventions and compared them to control sites, where the intervention was not being used.
Overview Of The Philippine Health Care System
In the Philippines, health care is delivered by both public and private doctors and facilities. Public facilities, which include primary health care clinics and hospitals, are mostly under the jurisdiction of local government units. The Philippine Department of Health is the principal government agency that formulates national health policies and programs and guides the development of local health systems.
Children in rural areas of the Philippines, such as the Visayas, a large island group in central Philippines around the Visayan Sea, have a high burden of disease. According to the 2003 National Demographic and Health Survey conducted by the Department of Health, the mortality rate for children younger than age five is 52 per 1,000 in rural areas. That is much higher than the overall national average of 34 per 1,000, or the average for all countries in the World Health Organization's Western Pacific Region of 31 per 1,000. During 2000-03, diarrheal disease and pneumonia accounted for 25 percent of all deaths among children younger than age five. 22 Approximately 12 percent of children in rural areas have symptoms of acute respiratory illness. 23 The Philippine Health Insurance Corporation (PhilHealth), the largest insurance carrier in the Philippines, administers the governmentsponsored National Health Insurance Program. It provides the equivalent of first-dollar coverage for public and private inpatient services, including room and board, diagnostic procedures, drugs, surgical and other treatment procedures, and professional fees. The program covers employees who pay through wage deductions in the formal sector-medium-size and large businesses and government, retirees and pensioners, and self-employed individuals who pay their own premiums. Subsidized coverage is extended to poor households through PhilHealth's Indigent Program.
Study Data And Methods
Study Setting We provide a summary of our methods here; a more detailed description of the methods is available in the online Appendix. 24 The subject of our study was a policy experiment that evaluated the affect of two interventions on physician practices, health behavior, and the health status of children younger than age five in the Philippines. These interventions are financed and implemented by PhilHealth.
Under the experiment, physicians in hospitals randomly selected as "bonus intervention" sites could directly receive extra pay based on average clinical competence scores of randomly selected physicians, facility caseload, and average patient satisfaction. Hospitals randomly selected as "expanded insurance intervention" sites received greater revenue in the form of PhilHealth insurance benefits covering 100 percent of costs for ordinary cases of common conditions such as pneumonia and diarrhea. In this latter set of incentives directed at hospitals, the incentive for physicians was indirect. The study sites were from ten provinces located in the Visayas and Mindanao regions of the Philippines. If the province was slated for health reform and if it had a district hospital, that hospital was selected as a site. Thirty district-level government hospitals were so identified and selected.
Districts were sorted into groups of three, based on basic supply and demand characteristics such as population size, average income, labor-force participation rate, functional literacy, infant mortality rate, and percentage of the population with insurance. Within each matched group, one site was randomly chosen as the expanded insurance intervention site, one as the bonus intervention site, and the third as the control site with no intervention.
Data Collection The data were from two sources: clinical performance vignette assessments (described below) and a physician survey. Physicians practicing at the thirty district-level government hospitals were the target population and were surveyed every six months starting at baseline-the beginning of the study-and extending through three-and-a-half years after the intervention. Baseline data were collected in 2003, policy interventions were introduced in 2004, and physician assessments continued until 2007.
Vignettes And Physician Surveys We used clinical performance vignettes to measure changes in performance associated with the policies. [25] [26] [27] [28] [29] [30] Vignettes use a prescribed scenario to simulate a clinical encounter and judge clinical competence by asking the physician to state what he or she would do in response to the information presented in ten different scenarios.We used clinical performance vignettes because they have been validated against actor patients; this validation is regarded as the gold standard for such comparisons and is widely used. 26, 29, 31, 32 These clinical performance vignettes required the physician to have an entire set of clinical skills in five domains: taking a history, doing a physical examination, ordering tests, making a diagnosis, and prescribing treatment. Differences between these and other kinds of vignettes are described in the Appendix.
24,33
All physicians who took care of children at least 25 percent of the time in each hospital were registered for the study. Each semester (a period of six months), three randomly selected physicians from each study hospital participated in three vignettes, one for each of the three medical conditions (dermatitis, diarrhea, and pneumonia) selected for the study. A list of the vignette cases for each condition is shown in the Appendix. 24 The conditions and the order were all randomly assigned.
Each clinical performance vignette was scored by two trained abstractors blinded to the physician's identity and the intervention. The number of correct items formed the basis for a physician's vignette score. Correct responses were aggregated to obtain a final summary score. 26 The scores for all three vignettes per physician were averaged, producing an average vignette score, which was used as the measure of quality of care for that facility at that time.
The vignettes were accompanied by a survey, which collected data on physician demographics, physician education and training, practice characteristics, clinic characteristics, and physician income, to account for differences in physician composition within and between sites and for any shifts in this composition over time. Patient volumes were also measured to determine whether there were shifts in volumes over time.
Demonstration Study Interventions A primary aim of the demonstration study was to examine the effect of bonus payments on the quality of care at baseline and at postintervention intervals in intervention sites compared to control sites. Another study aim was to determine the effect on health care services and outcomesbefore and after the intervention-of expanded insurance benefits to the hospital. The target for the interventions in all sites, which remain in place, is all children younger than age five.
Each quarter we computed the quality metric 34 for each hospital assigned to either intervention. Based on the audited financial reports of PhilHealth and the survey data, total bonus payments represented approximately 5 percent of total doctor salaries in qualifying bonus intervention site hospitals. Details on the calculation of the bonus amount are given in the Appendix.
24
Physicians took the clinical performance vignettes regardless of which intervention site they were in. Vignette scores, overall and by skill domain, were reported individually to the participating physicians; the head of the hospital received aggregate scores of all of the physicians.
Conceptual Framework We hypothesized that observed improvements in physician vignette scores would be a product of behavioral responses to varying incentives. By having two separate interventions and control sites, as well as a distinct subgroup of physicians who had taken vignettes multiple times, we were able to disaggregate the observed changes in quality. Our randomized study design introduced a conceptual framework that explored four effectsbonuses, expanded insurance, repeat test taking, and dissemination effects-and estimated where and to what extent they affected quality performance.
The bonus incentive effect occurred only in the bonus intervention sites; it was estimated by the improvement in vignette scores between baseline and postintervention compared to changes that occurred over the same period in the control sites.
Whereas physicians in the bonus intervention group might have improved vignette performance over time because of the direct effect of bonus incentives, physicians in the insurance intervention group would improve quality performance by responding to indirect financial rewards for improved quality at the hospital level. Physicians at insurance expansion intervention sites knew that bringing a greater number of insured patients into their facility translated into greater reimbursement for the hospital. We estimated this effect by examining whether greater reimbursement to hospitals that were able to draw in more insured patients improved quality.
In control sites, where no incentives were offered, quality was also regularly measured and scores were fed back to physicians, their hospital chiefs, and policy makers. This act of measurement and feedback affected all three arms of the study, and any subsequent improvement was due to awareness and consequent motivation to perform better. This effect was estimated by looking at the change in control site scores over time.
Lastly, there is the question of whether repeat test taking confers some advantage that alters scores instead of reflecting any actual change in performance. The possibility of a repeattest-taking effect can be evaluated by comparing repeat test takers with one-time testers, which we did in our analysis. The full regression model is shown in the Appendix, along with details on the variables used.
Data Analysis We calculated basic descriptive statistics for physicians and for physician performance. We combined the six rounds of semiannual vignette data to estimate the effects of the interventions on the average vignette scores before and after the intervention. We controlled for clustering at the hospital level and effects of smaller versus larger facilities, and, to estimate potential learning effects, we estimated a model that accounts for repeated test taking.
Limitations This study, even with its randomized design, had a number of limitations. The first is that we did not link changes in quality performance to changes in health outcomes in patients. Although we know that vignette performance is associated with clinical outcomes, including patient satisfaction, 35, 36 assessment of health status changes among patients would strengthen the evidence of the relationship between incentives and quality.
Another limitation is that we did not survey physicians to identify what they perceived the incentives to be in each intervention arm. Although we can posit that financial incentives in bonus sites and indirect system incentives in insurance expansion sites led to quality improvement, physician perceptions would provide a clearer picture of the actual drivers of behavioral change.
Lastly, an evaluation of the changes in the insurance status of patients over time relative to performance would strengthen the evidence that system-level effects led to improvements in performance in insurance expansion sites.
Study Results
The total study population consisted of 617 physicians. Comparing physician characteristics, we found that the two intervention groups and control sites were statistically similar at baseline except that physicians in the insurance expansion group were more likely to be women. There were no significant differences in facility characteristics between the intervention and control sites (Exhibit 1; a more detailed version of Exhibit 1 is available in the Appendix). 24 We also compared physician characteristics at the end of the study and among qualifying facilities, and we found no difference in their composition.
At baseline, vignette scores were also similar among the three sites. Across the five domains of the clinical evaluation, physicians performed the best on ordering tests and gradually declined in performance as they progressed through the clinical evaluation, achieving the lowest scores in diagnosis and treatment. There was no difference by individual skill domains among sites in history taking, physical examination, ordering imaging studies and laboratory tests, and diagnosis and treatment (see Exhibit 2; a more detailed version of Exhibit 2 is available in the Appendix).
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Determinants Of Quality Bonus Effect To estimate the effects of the bonus incentive on quality after controlling for physician characteristics, we evaluated whether the average vignette scores in bonus sites improved over time to a greater extent than in control sites (Exhibit 3). At baseline and again at six months after the intervention period, there were no significant score improvements in bonus sites (p ¼ 0:64 and p ¼ 0:61, respectively).
At twelve months after the intervention, there were significant improvements in scores in the bonus sites (p ¼ 0:006). At eighteen months after the intervention, improvements continued in the bonus sites compared to baseline and compared to control sites (p ¼ 0:01).
Improvements in the bonus sites continued over time: at thirty-six months after the intervention, bonus sites were 9.7 percentage points higher than baseline (p < 0:001). When we disaggregated the overall scorers by domain, we observed that there were gains across all five (results not shown).
By measuring the average number of monthly inpatients, we found that there was no substantive change in patient volumes in the hospitals that qualified for bonuses (329) versus those that did not (347). As expected, in the insurance expansion sites there was an increase in the number of patients seen after insurance benefits were expanded.
System Effects To assess system-level incen-tives, we compared insurance expansion to control sites. As in the previous comparison, there were no significant differences at baseline. There was also no improvement in vignette scores six months after the intervention was introduced (p ¼ 0:79). However, at the twelve-month, postintervention assessment, vignette scores in insurance expansion sites significantly improved and were greater than scores in the control sites (p ¼ 0:02). The improvement also persisted at each subsequent period compared to baseline. At thirtysix months it was 9.1 percentage points greater than baseline (p ¼ 0:001) and was statistically indistinguishable from the improvement in the bonus sites (see also Exhibit 3). Improvements occurred throughout all domains among the insurance expansion sites, although the improvement in the treatment domain was not statistically significant (results not shown).
As noted above, we also looked for repeat testing effects, dissemination effects, and possible effects from changes in the hospital workforce. We found that repeat test taking did not improve vignette scores (p ¼ 0:09), and there were no significant interactions with the interventions.
The only evidence for a dissemination effect occurred in the control sites in the last assessment period, thirty-six months after intervention. Vignette scores improved compared to baseline (p ¼ 0:03), but the magnitude of the improvement was not as large as the increases that occurred in the insurance expansion and bonus sites during the same period.
Some improvements in quality might have been due to changes in the physician workforce, which averaged 10 percent with a 3-27 percent range among hospitals, during the thirty-six months of the study. We tested for such effects by comparing at baseline the doctors who stayed with those who subsequently left the hospital and by comparing the original doctors with new physicians postintervention. Neither comparison showed any significant differences, which indicates that staff selection did not contribute to quality improvements.
Discussion
We found that clinical performance vignette scores-a measure of the quality of care-were significantly improved by bonus incentives directed toward the individual doctor in a payfor-performance program and by indirect system-level expanded insurance incentives that improved access to care and overall reimbursement. By the last assessment period, quality had improved approximately ten percentage points in both intervention groups.
A notable finding, however, is that performance improvement ultimately occurred even in control sites after thirty-six months. This observation raises the intriguing possibility that there was also a real delayed dissemination and feedback effect, fomented by the bonuses or possibly the expanded insurance. More information and further monitoring of sites are needed before any such conclusion can be drawn from this study.
This study overcomes several methodological limitations found in other studies on incentive schemes that have made it difficult to distinguish between pure financial incentives that benefit the provider and incentives that benefit the system. The direct monetary incentive was modestabout 5 percent of a physician's salary-and accounted for only a marginal increase in PhilHealth payments, yet it was large enough to stimulate a significant improvement in performance. Physicians in insurance expansion sites also improved in quality performance to a similar magnitude as did the physicians in bonus sites.
Although all sites (including controls) had feedback and public disclosure, only in the insurance expansion site did hospitals, and not just the doctors, have the opportunity to benefit financially. Their higher scores may have helped them draw in more insured patients and, with them, a greater opportunity to bill a reliable payer.
Alternatively, insurance expansion site performance may have improved because the incentive benefited the entire team of providers, including the hospital. The similar benefits of the direct and the indirect incentives underscore the importance of considering system-level effects that may drive individual behavior.
A body of literature suggests that both monetary and nonmonetary incentives lead clinicians to reflect on their relative performance and encourage the adoption of improvements. 16, 37, 38 For instance, quality performance feedback (measurement and feedback), a basic nonmonetary incentive, has been shown to improve clinical performance. There are several reasons that quality may have improved in this study besides physicians' responding to the incentives. At the behest of PhilHealth and to facilitate generalization and eliminate any possible training effects, no training or remediation was offered. Similarly, there might have been a volume effect, with more patients going to the hospitals that faced incentives, but when we checked for changes in inpatient census among the bonus sites, we found none.
Our results also indicate that there was no performance difference among those doctors who completed the vignettes more often than those who only did them once, and thus no likely effect of repeat test taking or gaming over time.
In summary, this experimental study provides evidence that pay-for-performance has a significant effect on clinical performance. Moreover similar quality effects may be possible through indirect financial incentives that operate at the system level. These effects on quality affected performance earlier and to a greater degree than measurement and feedback of performance alone. ▪ The Quality Improvement Demonstration Study is funded by the US National Institutes of Health through an R01 grant (No. HD042117).
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